Aims-To evaluate the correlation of fine needle aspiration (FNA) cytology and frozen section biopsy in the diagnosis of thyroid nodules.
Methods-The medical records of 662
patients who underwent FNA cytology of the thyroid and thyroid surgery were analysed. Frozen section biopsies were taken from 586 of the 662 patients. The diagnostic correlations of FNA cytology, frozen section, and both FNA cytology and frozen section with definitive histological assessment were evaluated. Results-Among the 662 patients who received FNA cytology, there were 356 cases (53.8%) diagnosed as benign, 114 cases (17.2%) as malignant, 148 cases (22.4%) as indeterminate, and 44 cases (6.6%) as unsatisfactory. The positive predictive value for the detection of malignancy by FNA cytology was 92.1% and the negative predictive value was 95.2%. The incidence ofmalignancy in the indeterminate cytological diagnosis was 23%. The diagnosis from frozen sections was benign in 445 cases (75.9%), malignant in 134 cases (22.9%), and deferred in 7 cases (1.2%). By frozen section, the positive and negative predictive values were 97% and 95.5%, respectively. Diagnostic accuracy up to 98% was achieved when FNA cytology and frozen section diagnoses were in agreement. No false positives were observed when FNA cytology and frozen sections were both positive for malignancy. When FNA cytology and frozen section diagnoses were discordant, frozen section showed a higher accuracy (78.9%) than FNA cytology ( Many surgeons use intraoperative frozen sections to confirm the diagnosis by FNA cytology.3 4 6 8 In our series, frozen sections showed a positive predictive value of 97% and a negative predictive value of 95.5%. An accuracy rate of 98% was observed when frozen section and FNA cytology diagnoses were concordant. The diagnosis of thyroid carcinoma was virtually established when FNA cytology and frozen sections were concomitantly positive for malignancy, but concordant benign FNA cytology and frozen section diagnoses were associated with 2.78% false negative results. The false negatives in this group may be partially due to the small size of the tumours, four of the eight being occult carcinomas. Surgeons may be faced with a difficult decision when FNA cytology and frozen section diagnoses are discordant. In the presence of conflicting results, frozen section diagnosis is more reliable, with an accuracy rate of 79.2% compared with 21.9% for FNA cytology. We found FNA cytology to be falsely positive for malignancy in nine cases and frozen section correctly identified all nine of these lesions as benign. In the discordant group, the false positives by FNA cytology were nine of 12 patients (75%). Reliance on FNA cytology to determine the extent of surgery would lead to a significant number of unnecessary extended surgical operations in the discordant pairs. It would be preferable to perform limited surgery when FNA cytology shows malignancy but frozen section diagnosis is benign. Another diagnostic discrepancy occurs when a benign FNA cytology meets a frozen section diagnosis of carcinoma. In this discordant situation, only one case was falsely positive for malignancy by frozen section, whereas frozen section identified malignancies in six patients with a benign cytological diagnosis. It is thus preferable to perform a curative operation following a malignant frozen section diagnosis in the face of a benign FNA cytology diagnosis. Although in our series frozen sections were reliable in determining the extent of surgery, 16 of 129 papillary carcinomas were underdiagnosed as benign. The underdiagnosis was mainly due to the small size of the tumours. Only one papillary microcarcinoma was present on frozen sections, but all were found on final paraffin wax sections. In addition, a few follicular variants of papillary carcinomas were interpreted as follicular adenomas on frozen sections, possibly because of the loss of nuclear morphological details caused by freezing the tissue and the tumour encapsulation resembling follicular adenomas. '6 FNA cytology definitively identified only 64.8% of thyroid carcinomas preoperatively whereas frozen section identified 85% of malignancies. This discrepancy is mainly due to the number of indeterminate or suspicious diagnoses by FNA cytology. Indeterminate cytological diagnosis-that is, follicular neoplasm, accounted for 22.4% of cases in our series. The diagnosis of follicular carcinoma is defined by evidence of vascular or capsular invasion and it is impossible to evaluate these criteria by FNA cytology. '7 18 It is sometimes impossible to distinguish benign from malignant follicular neoplasm even using frozen sections because of the limited number of tissue blocks that can be investigated intraoperatively. We identified 1 1 of 16 follicular carcinomas by frozen section (68.8%) and six of the 11 were minimally invasive carcinomas. FNA cytology was not helpful in the diagnosis of follicular carcinoma. The inability to differentiate follicular carcinomas from adenomas and hyperplastic thyroid nodules by FNA cytology resulted in a high incidence of indeterminate lesions in several series.3 7 8 11 The frequency of malignancy in indeterminate FNA cytology in our series was 23%, comparable to the 13-36% in other reports.3 7 81 However, 63% of our benign cases with an indeterminate cytological diagnosis were hyperplastic nodules within a nodular goiter, this seems to be a relatively high number compared with 30-69% in other series.37 81" In areas of endemic goiter like Taiwan, there is a high incidence of multiple adenomas, which are histologically difficult to differentiate from hyperplastic nodules. '" In this situation, our pathologists tend to interpret the results as hyperplastic nodules rather than adenomas, this possibly explains why almost two thirds of histologically benign cases with indeterminate FNA cytology were shown to be hyperplastic nodules. Twenty cases of papillary carcinoma were cytologically interpreted as indeterminate. This is because some follicular variants of papillary carcinomas (lack of papillary fronds, intranuclear cytoplasmic inclusions or nuclear grooves on cytology smears) were categorised as indeterminate. In addition, a few papillary carcinomas were found to be occult and the aspirations were performed on a follicular adenoma or hyperplastic nodule. Excluding seven patients with a deferred frozen section diagnosis, the accuracy of frozen section examination in our patients with indeterminate FNA cytology was 92%. There were only three false positives and eight false negatives in 137 indeterminate cytological diagnoses. Because of its high accuracy in this series, frozen section proved to be a valuable procedure for intraoperative decision making in patients with an indeterminate cytological diagnosis.
Multinodular and large goiters are common in Taiwan, therefore FNA cytology alone may not give a definitive diagnosis. Our surgeons frequently performed additional histological examinations by frozen section to help the decision making during the surgery. By using frozen section as the final guide for the extent of thyroidectomy, limited operations such as lobectomy and isthmectomy are usually performed in patients with thyroid nodules. If the frozen section diagnosis is benign, the operation is terminated. In Chang Gung Memorial Hospital, total thyroidectomy is performed for papillary, follicular, and medullary thyroid carcinomas20; therefore, if a frozen section identifies a malignancy, extended surgery is performed. The surgeons were given consent by the patients to define the extent of thyroid resection according to the diagnosis of frozen section. In our series, 23 patients (3.9% of 586) underwent a second operation because of a false negative or deferred frozen section diagnosis. However, only four patients (0.68%) received excessive thyroid surgery based on the impression given by frozen section. Our conclusions about combining FNA cytology and frozen section results in intraoperative decision making are similar to the recommendations of some authors.3 4 suggested that FNA cytology alone provided sufficient information for determining the extent of thyroid resection in a benign or malignant cytological diagnosis. In a suspicious FNA cytology result, frozen sections did not have sufficient sensitivity for determining the extent of resection.
In conclusion, FNA cytology is an accurate preoperative test for the evaluation of thyroid nodular disease and helps to distinguish malignant from benign lesions for the purpose of selecting lesions that need surgical intervention. Intraoperative frozen section is a valuable procedure for confirming the cytological diagnosis and especially important in identifying malignancies in cases with an indeterminate or unsatisfactory cytological diagnosis. With reliance on frozen sections as an intraoperative guide of thyroid surgery, unnecessary extensive surgery and second operations can be considerably reduced.
